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According to Peter M. Blau (Exchange and Power in Social Life, Wiley and Sons, 1964, p. 43), the
process of integration of a newly formed group has a paradoxical aspect: most attractive individuals
are rejected because they raise fear of rejection. Often, their solution is to apply a self-deprecating
strategy, which artificially raises the social statuses of their opponents. Here we introduce a two-
dimensional space of status, and we demonstrate that with this setup, the self-deprecating strategy
efficiently can prevent the rejection. Examples of application of this strategy in the scale of a society
are provided.
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I. INTRODUCTION
To say that social processes are complex would be an
understatement. Such is also the dynamics of social in-
tegration of a newly formed group, where social statuses
of individuals are formed during multiple encounters in
the presence of culturally grounded beliefs (Ridgeway,
2014). According to Peter M. Blau (1964), the process of
status formation can be divided in two stages. The first
stage is just attempts to gain high status by demonstrat-
ing actors’ chief assets. Once this is accomplished, in
the second stage the actors with high status apply a self-
deprecating strategy (SDS) to evade fear-driven rejection
by those with lower status. As Blau (1964, p. 43) puts it:
‘In a group situation, impressive qualities make a person
attractive in one sense and unattractive in another, be-
cause they raise fears of rejection and pose a status threat
for the rest of the group’. Blau termed this combination
of attraction and repulsion as ‘paradox of integration’.
SDS consists in revealing minor defects of her/himself
and self-mockery, but also in displaying of friendly inter-
est in contact with less attractive neighbors. It should
be noted that the condition of an application of SDS is
that the status difference should be maintained. In an
experimental situation, persons with high status main-
tained differences in opinions important for their status,
but ‘had a somewhat greater tendency to conform to the
opinions of subordinates on miscellaneous topics’ (Blau,
1964, p. 54). This tendency is an example of SDS. On
the contrary, SDS used by non-attractive persons turns
out to be boring for the rest of the group (Blau, 1964;
Goffman, 1956).
According to Max Weber (1978), social status is one of
main three ‘different but interrelated’ (Ridgeway, 2014)
origins of social inequalities, along with power and re-
sources. The status itself is known to be multidimen-
sional, as it comprises ethnicity, gender, age, occupa-
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tional group, education, class-based lifestyle etc. On the
other hand, as noted by Cecilia Ridgeway (2000) in the
context of gender inequalities ‘...on the things that really
count in our society, competence and agency, the advan-
taged group is seen as better. But on positive attributes
of secondary value in the dominant culture, the disadvan-
taged group is allowed to be better’.
For purposes of our analysis, the split between status
characteristics should be made between relevant and less
relevant ones, and the detailed list of the content of both
sets is not that crucial. This assertion finds a confirma-
tion in an experimental research, where an influence of
nominal attributes has been found to produce the same
effect as a pay level (Ridgeway et al., 1998).
In Krawczyk & Kułakowski (2017); Kułakowski et al.
(2017) previous approach, the model has been formulated
as follows. The network structure was a complete graph;
each actor could interact with each other. The interac-
tion was directed; actor X was praising or criticizing actor
Y. The probability of this or that decision depended on
the status of X and on the number of actors with the
same status as the one of Y: those more numerous were
criticized less willingly, and those with higher status were
praising more frequently. Both these assumptions reflect
the aim of SDS: to evade rejection by numerous group
fraction by praising those of lower status. The drawback
of this model was that the SDS was not efficient as a
defense; the sympathy of agent X to Y was a dependent
variable which did not influence the above probabilities.
Here we present an attempt to remove this drawback by
introducing a two-dimensional space of status, say A and
B (real and surface status, respectively). Here SDS is
to increase the status B of persons with lower status A.
Simultaneously we assume that the fear driven rejection,
which lowers the status A of the target actor, is active
only against actors with higher status A and the same
status B.
Similarly to Kułakowski et al. (2017) work, the distri-
bution of actors in the space of status is used here, and
not individual actors. This choice is motivated by indi-
cations, that the process of status distribution is active
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2both in micro- and macro-level, abundant in the litera-
ture (Ridgeway, 2006, 2014). However, here we do not
apply the mean-field decoupling of praising or not and be-
ing praised or not, which was used by Kułakowski et al.
(2017).
II. DYNAMICS OF TWO-DIMENSIONAL
STATUS
There are two processes: those who have the same B-
status and lower A-status intend to reduce the difference
(fear-induced rejection), and those who have the same B-
status and higher A-status intend to reduce the conflict
by enhancement of B-status of their opponents (SDS).
All other processes are set to zero. In other words, there
is no interaction between actors in the same state (A,B)
and there is no interaction between actors with different
status B. The latter can be justified as follows: on the
contrary to the status A, the status B can be varied
practically without limits and at little cost by building
large multilevel hierarchies, as medals of numerous kinds.
The above process may be described by the master
equation
dv(A,B)
dt
=− v(A,B)[w(A→ A− 1, B) + w(A→ A+ 1, B) + w(A,B → B − 1) + w(A,B → B + 1)]
+ v(A+ 1, B)w(A+ 1→ A,B) + v(A− 1, B)w(A− 1→ A,B)
+ v(A,B + 1)w(A,B + 1→ B) + v(A,B − 1)w(A,B − 1→ B), (1)
where v(A,B) is the density of actors of status (A,B),
and w(A → A′, B), w(A,B → B′) are the rates of the
related processes. The normalization condition is
+∞∑
A,B=−∞
v(A,B) = 1. (2)
For the rates, the formulas as follows can be proposed:
w(A→ A− 1, B) = α
A−1∑
A′=−∞
v(A′, B); (3a)
w(A→ A+ 1, B) = 0;
w(A,B → B − 1) = 0;
w(A,B → B + 1) = β
∞∑
A′=A+1
v(A′, B); (3b)
w(A+ 1→ A,B) = α
A∑
A′=−∞
v(A′, B); (3c)
w(A− 1→ A,B) = 0;
w(A,B + 1→ B) = 0;
w(A,B − 1→ B) = β
∞∑
A′=A+1
v(A′, B − 1). (3d)
As we see, the conflict is going on along the axis of the
A-status. The rates proposed mean that all the actors
with the A-status A′ lower than A contribute to rejection,
and all the actors with the A-status A′ higher than A
contribute to SDS. The coefficients α and β measure the
intensity of rejection and SDS, respectively.
III. CALCULATIONS
It is clear from Eq. (3) that the obtained multidimen-
sional trajectory of v(A,B) depends only on the ratio
α/β, then we keep β = 1 − α. On the other hand, the
initial state does matter. In particular, once A = A′ for
each pair of occupied cells, the whole state is absorbing
and does not evolve at all. We are particularly inter-
ested in an initial state where the hierarchy is set along
A-axis. This is the state when the first stage of the pro-
cess is completed, according to the description of the sta-
tus formation by Blau, as mentioned in the Introduction.
Also, some disordered initial configurations are explored
here, as they are expected to be generic. These states
are realized as radom distributions of v(A,B), localized
on some subset of cells near the lattice centre. The logic
of the theory dictates that the simulation is performed
on a rectangle piece of a lattice with open boundary con-
ditions. Basically, the lattice size LA × (LB + LA) is
sufficient, where (LA × LB) is only slightly larger than
the size of the initial configuration. This is because along
A axis, only contraction of the occupied area is expected.
Mathematically, the dynamic system (1) is akin to a set
of deterministic nonlinear integro–differential equations,
with the only difference that the space is discrete here.
Both statuses A and B are expressed in ordinal variables,
therefore the simulation clarifies the picture only within
a semi-quantitative model.
We apply Euler’s method to solve Eq. (1) numerically
(Stoer & Bulirsch, 1992, p. 434). The Euler’s methods
is the simplest method for solving initial-value problem
dy
dt
= f(t, y), y(t0) = y0, (4)
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Video 1. The spatial–temporal evolution of the density of
actors status v(A,B) for the hierarchical initial state and α =
0.05, β = 1− α, LA = LB = 20, δt = 10−5
basing on approximation
y(t+ δt)− y(t)
δt
≈ f(t, y(t)), (5)
and thus
y(t+ δt) ≈ y(t) + δt · f(t, y(t)), (6)
which yields iterative scheme for finding approximate
solution ηi = η(ti) of Eq. (4) at equidistant points
ti = t0 + iδt as
η0 ≡ y0; (7a)
ηi+1 ≡ ηi + δt · f(ti, ηi) for i = 0, 1, 2, . . . (7b)
Differential scheme for solving Eq. (1) is then:
v(A,B; t+ δt) = v(A,B; t)
+ δt
(− v(A,B; t)[w(A→ A− 1, B) + w(A,B → B + 1)]
+ v(A+ 1, B; t)w(A+ 1→ A,B) + v(A,B − 1; t)w(A,B − 1→ B)) (8)
applied synchronously to all sites of the grid G =
{(A,B) : 1 ≤ A ≤ LA, 1 ≤ B ≤ LB , A ∈ Z, B ∈ Z}.
The impementation of the method (8) and various ini-
tial values v(A,B; t = 0) (defined in Secs. IVA–IVC)
are displayed in Listing 1. We have checked numerically,
that the scheme (8) is good enough for keeping sum (2)
constant during simulation for δt = 10−5 and t ≤ 3000,
i.e. for 3 · 108 time steps.
IV. RESULTS
A. Hierarchical initial state
For the hierarchical initial state, the line of LA cells
along A axis (B0 = const) is occupied with weights
v(A,B0) = 1/LA. The final (absorbing) configurations
depend on the ratio α/β. The cases α = 0.05 and
α = 0.95 are shown in Videos 1 and 2, respectively. For
α = 0.05 SDS prevails, and the rejection is very weak.
What we observe is just a reorientation of the axis of
hierarchy. At the end of evolution, those with minimal
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Video 2. The spatial–temporal evolution of the density of
actors status v(A,B) for the hierarchical initial state and α =
0.95, β = 1− α, LA = LB = 20, δt = 10−5
status A get the maximal status B. On the square lat-
tice, the final slope of the axis is necessarily equal to
3pi/4. However, we do not claim that we dispose a com-
mon scale of units of status A vs B; this angle is just the
result of the parameterization chosen here.
For α = 0.95, SDS is almost invisible, as the rejection
reduces the scale A to almost one cell—statuses of all are
equal in both dimensions. The results obtained for an
intermediate case α = β = 0.5 are shown in Video 3. In
any case, in the absorbing state there is no occupied cells
with the same status A and different status B.
B. Homogenous initial state
For a homogenous initial state and small values of the
rate α, both effects are visible (see Videos 4 and 5): the
reduction of the A coordinate and the enhancement of
the B coordinate. These effects mutually influence each
other; the former is the strongest for largest A, as it is
driven by all cells with smaller A and the same B. As
the number of those actors decrease with the rate β, the
reduction of A for the largest A is slowed down. On the
other hand, the rate of the enhancement of B decreases
as well. Finally,the absorbing configuration is the same
as for the hierarchical initial state; a diagonal straight
line of cells, with the largest B appears for the smallest
A.
For larger rate α ≥ 0.5 the rejection dominates, and
the whole system is reduced to one cell of minimal A (see
Videos 6 and 7).
C. Random initial state
For a random initial state, the final results are approx-
imately the same as for the homogeneous initial state.
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Video 3. The spatial–temporal evolution of the density of
actors status v(A,B) for the hierarchical initial state and α =
0.5, β = 1− α, LA = LB = 20, δt = 10−5
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Video 4. The spatial–temporal evolution of the density of actors status v(A,B) for homogenoues initial state and α = 0.05,
β = 1− α, LA = 40, LB = 60, δt = 10−5
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Video 5. The spatial–temporal evolution of the density of actors status v(A,B) for homogenoues initial state and α = 0.15,
β = 1− α, LA = 40, LB = 60, δt = 10−5
The difference is that during some transient time, some
remains of the inhomogeneities are visible (see Videos 8–
11).
V. DISCUSSION
The enhancement of status B of actors at (A,B) cell
by SDS is a common action of all actors in cells (A′, B)
such that A′ > A. That is why the shift along B-axis is
the largest for actors with minimal A; each other actor
with the same B is interested in evading their rejection.
This computational effect reflects tendencies to raise self-
esteem of underpriviledged groups in purely symbolic
way, to compensate their low social status (here: status
A). The list of examples of SDS includes, among others:
• glorification of working class in communist coun-
tries, attributing the role of dictators to proletariat
(Marx & Engels, 1969 [1848]);
• strength of populism in numerous countries (see
(Molloy, March 6, 2018) for a few examples, but
the list is longer);
• long lists of honorary offices in the Republic of
Poland in 18th century (Bardach, retrieved: Febru-
ary 5, 2019);
• movies of action with ‘an ordinary cop’ as main
hero, brave, incorruptible and victorious (‘Bullitt’,
‘Die Hard’, ‘Pulp Fiction’ and many others);
• demonstrations of powerful politicians that they ac-
cept popular culture, as reproducing folk dances in
public (Boris Jeltsyn (Bogdanov, August 22, 2014),
Theresa May (Guardian News, August 30, 2018)).
In the first example, SDS is applied in the political
international scale, as the target of the communist pro-
paganda was the working class in the whole world. The
role of the claim was to induce them to support revolu-
tion.
The second example is more contemporary and SDS in
this case can be seen as less artificial, as the government
there is subordinated to the conceptions of the majority
about politics, no matter how misconceived they are.
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Video 6. The spatial–temporal evolution of the density of actors status v(A,B) for homogenoues initial state and α = 0.5,
β = 1− α, LA = 40, LB = 60, δt = 10−5
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Video 7. The spatial–temporal evolution of the density of actors status v(A,B) for homogenoues initial state and α = 0.95,
β = 1− α, LA = 40, LB = 60, δt = 10−5
The function of the phenomenon mentioned in the
third example was to support the illusion of republican
democracy of the Polish nobility (Nowak, 2012), with its
reference to ancient Rome (The Editors of Encyclopaedia
Britannica, retrieved: February 28, 2019). This example
refers to one social class, one country and one epoch, but
it finds counterparts in long lists of medals in the whole
world: symbols of acknowledged contributions to agency
of state (Robertson, retrieved: February 28, 2019).
The fourth example refers to ‘cop movies’, many of
them seem to be made just to attract young men and
women to the profession known as low-paid, dangerous
and frustrating. More about social roles of hero can be
found in books by Allison & Goethals (2011); Campbell
(1949).
The last example brings the myth of cultural unity of
a ruler with ordinary people; eruption of such behaviours
can be observed during any electoral campaign.
We claim that the model and the results presented
above highlight SDS as important social phenomenon.
The list of examples at the macro-level, given above, can
be added to the description of a social integration at the
level of individual behavior (Blau, 1964). Taking the re-
sults directly, the alternative of SDS is to remove the
hierarchy of real status (competence and agency (Ridge-
way, 2000)) at all, which is certainly not desired by elite.
On the other hand, the idea of a two-dimensional scale
of status makes some questions more obvious. We can
ask, for example, if academic degrees conform to A or
B axis (Caplan, 2018; Rampell, September 9, 2014)? A
discussion of this issue exceeds the frames of this text.
To conclude, SDS is functional in society. As it was for-
mulated by a historian, J. Elias Bickerman (1972, p. 73):
‘The first need of any social system is to create incentives
to make people do more work than that required by their
immediate wants’. As an incentive, the enhancement of
the artificial status plays the prescribed role. More gen-
erally, the distinction between real and artificial status
should be useful for further discussion.
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Video 8. The spatial–temporal evolution of the density of actors status v(A,B) for random initial state and α = 0.05, β = 1−α,
LA = 40, LB = 60, δt = 10−5
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Video 9. The spatial–temporal evolution of the density of actors status v(A,B) for random initial state and α = 0.15, β = 1−α,
LA = 40, LB = 60, δt = 10−5
Allison, S. T. & Goethals, G. R. (2011). Heroes: What They
Do and Why We Need Them. New York, NY: Oxford Univer-
sity Press
Bardach, J. (retrieved: February 5, 2019). Urzędy w dawnej
Polsce. Encyklopedia PWN. In Polish
Bickerman, J. E. (1972). Egypt. In J. A. Garraty & P. Gay
(Eds.), The Columbia History of the World. New York, NY:
Harper and Row
Blau, P. M. (1964). Exchange and Power in Social Life. New
Brunswick: Transaction Publishers
Bogdanov, A. (August 22, 2014). Best film about Jeltsyn
dancing Russia 1990s. YouTube
Campbell, J. (1949). The Hero with a Thousand Faces.
Princeton, NJ: Princeton University Press
Caplan, B. (2018). The Case against Education: Why the
Education System Is a Waste of Time and Money. Princeton,
NJ: Princeton University Press
Goffman, E. (1956). Embarrassment and social organization.
American Journal of Sociology, 62, 264–271
Guardian News (August 30, 2018). Theresa May dances
(again) as she wraps up Africa trip. YouTube
Krawczyk, M. J. & Kułakowski, K. (2017). Paradox of
integration—A computational model. Physica A: Statistical
Mechanics and its Applications, 468, 409–414
Kułakowski, K., Gronek, P. & Borzì, A. (2017). Paradox of
integration—Mean field approach. International Journal of
Modern Physics C, 28 (11), 1750133
Marx, K. & Engels, F. (1969 [1848]). Manifesto of the
Communist Party, Marx/Engels Selected Works, Vol. One.
Moscow: Progress Publishers
Molloy, D. (March 6, 2018). What is populism, and what does
the term actually mean? BBC News
Nowak, A. (2012). Historie politycznych tradycji. KrakÃşw:
Arcana. In Polish
Rampell, C. (September 9, 2014). The college degree has
become the new high school degree. The Washington Post
8 0
 10
 20
 30
 40
 50
 60
 0  10  20  30  40
 0
 0.0005
 0.001
 0.0015
 0.002
 0.0025
 0.003
A
B
v
(A
,
B
)
t = 0
3000
 0
 10
 20
 30
 40
 50
 60
 0  10  20  30  40
 0
 0.002
 0.004
 0.006
 0.008
 0.01
 0.012
A
B
v
(A
,
B
)
t = 500
3000
 0
 10
 20
 30
 40
 50
 60
 0  10  20  30  40
 0
 0.05
 0.1
 0.15
 0.2
 0.25
 0.3
 0.35
 0.4
 0.45
A
B
v
(A
,
B
)
t = 3000
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Listing 1. Fortran95 code allowing for reproduction of Videos 1–11
1 ! ! Paradox o f in t e g ra t i on−−−Dynamics o f two−dimensional s t a t u s
2 ! ! K. Malarz <malarz@agh . edu . pl>
3 ! ! Sun , 3 Feb 2019 , 16 :51 :24 CET
4
5 ! ! ================================================================
6 module s e t t i n g s
7 ! ! ================================================================
8 implicit none
9
910 integer , parameter : : Lx=40, Ly=60, N=3e+8
11 real ∗8 , parameter : : dt=0.00001d0 , alpha=0.95d0 , beta=1.0d0−alpha
12 end module s e t t i n g s
13
14 ! ! ################################################################
15 program Blau
16 ! ! ################################################################
17 use s e t t i n g s
18 implicit none
19 integer i i , xx , x , y
20 real ∗8 , dimension ( 0 : Lx+1 ,0:Ly+1) : : v , vnew
21 real ∗8 , dimension (4 ) : : w
22 real ∗8 : : norm
23
24 print ’ (A3, 2A10 , 3A10) ’ , ’###’ , ’Lx ’ , ’Ly ’ , ’ alpha ’ , ’ beta ’ , ’ dt ’
25 print ’ (A3, 2 I10 , 3 F10 . 6 ) ’ , ’###’ ,Lx , Ly , alpha , beta , dt
26
27 v=0.0d0
28
29 ! ! ================================================================
30 ! h i e r a r c h i c a l i n i t i a l s t a t e
31 ! ! ================================================================
32 ! do x=1,Lx
33 ! v ( x , 1 ) =1.0d0 /(1 .0 d0∗Lx)
34 ! enddo
35 ! ! ================================================================
36
37 ! ! ================================================================
38 ! homogenous i n i t i a l s t a t e
39 ! ! ================================================================
40 ! do x=1,Lx
41 ! do y=1,Lx/2
42 ! v ( x , y )=1.0d0 /(0 .5 d0∗Lx∗Lx)
43 ! enddo
44 ! enddo
45 ! ! ================================================================
46
47 ! ! ================================================================
48 ! random i n i t i a l s t a t e
49 ! ! ================================================================
50 do x=1,Lx
51 do y=1,Lx/2
52 v (x , y )=1.0d0∗ rand ( )
53 enddo
54 enddo
55 norm=sum( v )
56 v=v/norm
57 ! ! ================================================================
58
59
60 norm=sum( v )
61 i i =0
62 print ∗ , ’#␣ ’ , i i ∗dt , norm
63
64 do x=1,Lx
65 do y=1,Ly
66 print ∗ , x , y , v (x , y )
67 enddo
68 enddo
69
70 do i i =1,N
71
72 do x=1,Lx
73 do y=1,Ly
74
75 w(1) =0.0d0
76 do xx=1,x−1
77 w(1)=w(1)+v(xx , y )
78 enddo
79 w(1)=alpha ∗w(1)
10
80
81 w(2) =0.0d0
82 do xx=x+1,Lx
83 w(2)=w(2)+v(xx , y )
84 enddo
85 w(2)=beta ∗w(2)
86
87 w(3) =0.0d0
88 do xx=1,x
89 w(3)=w(3)+v(xx , y )
90 enddo
91 w(3)=alpha ∗w(3)
92
93 w(4) =0.0d0
94 do xx=x+1,Lx
95 w(4)=w(4)+v(xx , y−1)
96 enddo
97 w(4)=beta ∗w(4)
98
99 vnew(x , y )=v(x , y )+dt∗(−v (x , y ) ∗(w(1)+w(2) )+v(x+1,y ) ∗w(3)+v(x , y−1)∗w(4) )
100
101 enddo
102 enddo
103
104 do x=1,Lx
105 do y=1,Ly
106 v (x , y )=vnew(x , y )
107 enddo
108 enddo
109
110 i f (mod( i i , 500000) . eq . 0 ) then
111 norm=sum( v )
112 print ∗ , ’ ’
113 print ∗ , ’#␣ ’ , i i ∗dt , norm
114 do x=1,Lx
115 do y=1,Ly
116 print ∗ , x , y , v (x , y )
117 enddo
118 enddo
119 endif
120 enddo
121
122 end program Blau
